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of the state the damage was considerable. and will necessi- 
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tle Creek: and Galeiburgh, Mich., state that a very damkging 
frost occurred on the morning of the 28th. Corn, fruit, and 
Garden vegetables were killed, and potatoes, clover, wheat, 
and rye seriously injured. Much of the corn will hare to be 
replanted. Ice formed in places one-half inch thick.--Detroit 
Tribune, May 29. 

Milwaukee, Wis., 28th. : reports from Plymouth. Oslikosh, 
Ellsworth, Delavan, Fort Atkinson, and Palmyra, Wis., show 
that the f'rost which occurred during tmhe morning was very 
?estructive to small fruit, corn, garden regetables, etc. The 
frost-bitten section is qriite wide-spread.-The (Milwaukee) 
Evening  isc cons in, iliay 28. 

Alpena, Mich : frost on tho mornings of the 28th and 29th did 
considerable damage to vegetation, trees, and garden truck. 

Jamestmon, Chautnz~qzca Co., N. Y., 29th : frost did immense 
damage in mestern New York and northern Pennsylvania laat 
night. Reports shov that t,he damage to grass, wheat, pota- 
toes, flowers, and vegetables is inestimable. Farmers hare 
already ~ m m e n c e d  replanting such crops as mill have t ime  to 
mature.-Cleveland Reader and Herald, nflay 30. 

tate the replanting of corn, tob;icco, and other crops in many 
places. 

The southern and western limits of freezing weather for 
May, 1889, are shown on chart ii. A line representing the 
southern l imi t  is traced from north-central New England south 
of west over the lower lakes to southern Michigan, and thence 
n~rt~hwestward to Duluth, Minn., where i t  recurves southwest- 
ward to southwestern New Mexico. A line showing the western 
limit of freezing weather is traced from east-central Arizona, 
northwestwvard to southwest Oregon where it curves to the 
east and southeast over northwestern Utah, and is thence con- 
tinued northward over western Montana into the British Pos- 
sessions. 

As compared with the preceding month the southern limit of 
freezing weather east of the Missouri Valley averages about 5O 
further north; in New Mexico and Arizona it is about t h e  
same; while over the plateau regions, north of the fortieth 
parallel, the western limit is about 6 O  further east. 

LIMITS O F  FREEZING WEATHER. 

PRECIPITATIOB (expressed in inches and hundredths). 

The distribntiou of precipitation over the United Statesand 1 jority of stations in Arizona, south of the thirty-fifth parallel, 
Canada for May, 1889, ;IS determined from the reports of I and in adjoining parts of California and New Mexico no rain- 
Over 2.000 stations. is exhibited on chart iii. In the table of fall was reported. Along the Pacific coast the Drecinitrttion 
miscellaneous meteorological data the total. precipitation and 
the departilre from the normal are given for each Signal Ser- 
Pica station. The figures opposite the names of the geograph- 
ical districts in the columns for precipitation and departure 
from the normal show, respectively, the a?erages for the sev- 
eral districts. The normal for any district may be found by 
adding the departure to the current mean when the precipita- 
tion is below the normal and subtracting when above. 

In May, 1889, the precipitation was greatest from central 
Pennsylvania southward to central Virginia, where i t  geu- 
emlly exceeded ten inches, the greatest depth of rainfall in 
that section, 12.41 inches, being reported a t  McConnellsburgh, 
Pa. ; in west-central Illiiiois, 10.63 inches were recorded for 
white Hall ; i n  central Missouri, along the Missouri River, 
24-35 inches fell a t  New Frankford; in east-central Kansas 
22-14 inches fell a t  Lebo, aud at  one station, Orescent City, 

the extreine uorthmest part of Califoruia, 10.91 inches were 
The smallest precipitation east of the Rocky Moun- 

tains was reported at  Cedar Keys, Fla. where the total rain- 
fall for the month mas less than 0.01 ol  an inch, and at sta- 
hone in the Rio @nude Valley and uortheastern Dakota, where 
le58 than one-half inch fell, Iu the Rock? Mountain and pla- 
teau regions the rainfall exceeded three inches at  stations in 

Colorado and northern Montana, and in adjoining 
. Parts of western Oregon and Washington Territory the total 

precipitation for the month exceeded four inches. At  n ma- 
2 

for the mohh varied from ten inches, or more, on-the extreme 
northern coast of California, to less than two inchesin northern 
Washington Ter., and to 0.03 of an inch a t  San Diego Oal. 

The precipitation for May, 1889, generally averaged above 
the normal in districts lying north of the thirty-fifth parallel, 
except from the Missouri valley southward to northern Texaa, 
in Maine, the Canadian Maritime Provinces, t h e  Saint Lam- 
rence vnlley, the eastern lower lake and the northern upper 
lake regions, northern Wisconsin, and Minnesota! , where it 
was deficient. Over a greater portion of the *try lying 
south of the thirty-fifth parallel the precipitation was below 
the normal. The greatest departures abore the normal oc- 
curred in the middle Atlantic states, the most marked excess, 
7.21 inches, being noted at  Washington, D. C. In the Mis- 
souri Vallej, embracing portions of Missouri and Kansas, 
the total for the month exceeded the normal by more than 
four inches; in. the southeastern part of Washington Ter- 
ritory by more than three inches; on the southeaRt coast 
of New England, and in the Sacramento Valley, California, 
by more than two inches. The greatest departures below 
the normal occurred over the northern extremity of Texas, 
and in the extreme southern part of the Mississippi Valley, 
where they amounted to more than four inches. A t  stations 
in the Missouri Valley, along the west Qnlf and a part of the 
south Atlantic and Florida coasts t h e  rainfall for the month 
was three inches, or more, below the normal, while in adjoin- 
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ing parts of Maine and New Brunswick and on the east Gulf 
coast the de0ciences excaeded two inches. 

In  districts where the precipitatiou was in excess the aver- 
age percentages above the normal were about as follows: New 
England, 10 per cent. ; middle Atlantic states, 62 per cent. ; 
Ohio valley and Tennessee, 11 per cent. ; lower lake region, 
6 per cent. ; upper lake region, 4 per cent. ; ul)per Mississippi 
valley, 3 per cent.; extreme Northwest, 7 per cent.; north- 
eastern slope of the Rocky Mountains, 26 per cent.; northern 
plateau region, 94 per cent.; middle plateau region, 33 per 
cent.; north Pacific coast, 4 per cent.; middle Pacific coast, 
261 per cent. I n  districts where the precipitatiou wa8 below 
the normal the percentages of the normal precipitation were 
about as follows : South Atlantic states, 62 per cent. ; Florida, 
18 per cent. ; east Gulf states, 44 per cent. ; west Gulf states, 
66 per cent.; Rio Grande Valley, 21 per cent.; southeastern 
slope of the Rocky Mountains, 84 per cent. ; middle eastern 
slope of the Rocky Mountains, 61 per cent. ; southern plateau 
region, 6 per cent.; soutb Pacific coast, 87 per cent. 

Among noteworthy featuresof the Precipitation of the month 
mere the excessive rainfall on the mlddlo Pacific coast, where 
about three and one-half times the usual amount for May fell, 
and where in the preceding month only about one-half of the 
normal precipitation for April was recordod; the heavj rain- 
fall in the middle Atlantic states, where the precipitation was 
about 60 per cent. in excess of t h e  May average, and where 
for the preceding month nearly double. the usual amount for 
April fell; the great deficiencx in ralnfall in the southern 
plateau region, where but about 6 per cent. of the normal 
amount was reported, and where in the preceding mouth only 
about one-third of the normal amount for April was reported; 
t h e  marked deficiency in the Rio Grande Valley, where about 
one-fifth of the normal rainfall for May occurred, and where in 
t h e  preceding month there wau an excess of about 260 per 
cent. The deficiency in rainfall for Florida, the east and west 
Gulf states for April, 1889, continues, the amount noted for 
the current month in Florida being but about one-fifth of the 
normal for May. 

A discussion of the remarkable rainfall and floods in sections 
of the middle states appears in ‘this REVIEW, and a compari- 
son of excessire monthly, daily, and hourly rainfalls with 
those for the corresponding month Of previous years is given 
under the heading 6‘ Excessive Precipitation.” 

DEVIATIONS PROM AVERAGE PREOIPITATION. 
The following table shows for certain Stations, as reported 

by voluntary observers, (1) the average preclpitation for a 
series of years; (2) the length of record during which the ob- 
servations have been taken aud from which the average has 
been computed; (3) the total precipitation for May, 1889; 
(4) the departure of the current month from the average; 
(6) and the extreme monthly precipitation for May during 
the period of observation and the years of occurrence : 
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Monthly precipitation to equal or exceed ten inches was re- 
ported at four stations in central aud sonth-central PennsrI- 
ranis, three stations iu Maryland, three stations in  the DGis- 
trict of Oolumbia, three stations in central and north-central 
Virginia, one station in west-central Illinois, three stations 
i n  ceutral Missouri, four stations in east-central Kansas, aud 
one station in northwestern California. The greatest precipi- 
tation for the mouth, 14.35 inches, was reported at  New Frank- 
ford, Mo. The voluntary observers a t  Hamilton, Bermuda, 
and.Port au Prince, Hayti, report luouthly precipitation 13.69 
and 18.30 inches, respectively. Reports of preceding years 
show that rjrecipitation to equal or exceed ten inches in May 
have occurred for the greatest uumber of years, sisteeu, i n  
Texas; for thirteen in Kausas; for ten in Iowa; for from fire 
to nine, inclusive, in Me., N. Y., Pst., Va., N. C., Ga., Fla., 
Miss., La., Ark., Mo., Ill., Iud., aud Nebr.; for from one to 
four, inclusive, in N. H., Coun.,R. I., N. J., Del., Md., D.C., 
5. C., Ala., Tenn., Ky., Mi&., Wis.., Minn., Dak., Mont., Ind. 
T., Colo,, and Wash. Fer. In states aud territories other 
than those uamed reports of ten inches or more of precipita- 
tion for May have uot been received. The following are uota- 
ble monthly rainfalls reported for May for preceding years : 
Melissa, Tex., 34.85 inches in 1851, and 21.95 i n  1873; North- 
port, Mich., 19.85 in 1884; Clarksville, Tex., 10.50 in 1873; 
Hudson, N. Y., 19.40 in 1876; Houston, Tex., 19.19 in 1883. 
Exclusive of the instances cited monthly rainfalls for May to 
exceed fifteen inches have been reported at stations iu Arkan- 
sas in 1882; in Connecticut in 1854 and 1868; in  Kansas in 
1877 aud 1884; iu Louisiana in 1567 and 1873; iu Peansylva- 
nia in 1868; in Texas in 1873 and 1884; in Alabama iu 1854 
and 1882; in Florida in 1857; in Illinois iu 1851 and 1872; in 
Indiana in 1867; in Kentucky in 1858; in Maine in  1550; in 
New Jersey in 1886 ; in Ohio in 1869 ; in Virginia in 1869, and 
in  New Hampshire in 1886, 

Rainfall to equal or exceed 2.50 inches i U  twenty-four hours 
was reported on a number of dates, and at  thirty-five statious 
in Kansas; ou the loth, iith, 30th, and 31st, arid at  twenty-four 
stations in Pennsylvania; from the 28th to 30th, alid a t  twelve 
stations in Indiana; from the 25th to 31 st, and at  eleven stations 
in North Carolina ; on the  l7th, 18th, 28th, and 20th, and at ten 
stations in Missouri; froin the 27th to30th, arid at ten statiolis 
in Michigan; on tho 20th and 30th, and at nine stations in 
Tennessee; on the 30th and 31st, and at  eight stations in Vir- 
ginia ; on several dates, and at six statious in Texas ; from the 
16th to 18th, and at six stations in Iowa;. on the 29th and 
30th, and at  six stations ju Ohio; 011 the 30th and 31st, aud a t  
six stations in New Pork; on the 20th, 21st, 30tl1, and 31st, 
and a t  six statious in Maryland. Iu the  following-named 
states excessive rainfall for twent,y-four hours was reported at  
fire, or a less numbdr of statious, and on the dates givoil: 
Illinois, 17th, 18th, 28th, aud 29th; Vermont, 13th ,  28th to 
30th; New Jersey, 19th, 20th; District of Columl)ia, 31st; 
SouthCarolina, 30th, 31st; Georgia, 29th, 30th; Florida, 30th ; 
California, 5th. Iu states and territories other than those 
named rainfall to equal or exceed 2.60 inclios in twenty-four 
hours was uot reported. The greatest amonnt of precipitation 
on one date, 7.08 inches, \vas reported at McConnellsburgh, 
Pa., on the 31st. At the following-named stations precipita- 
tion to equal or exceed 5.00 inches on one date WAS reported : 
Frederick, Md., 5.25, 31st; w e s t  Almpnd, N. Y., 6.00, 31st ; 
Aqueduct, Pa., 5.70, 31st; Charlesville, Pa., 6.71, 31st; Cou- 
dorsport, Pa., 6.40, 31st; Eagle's Mere, Po., 5.17, 31st; Em- 
porium, Pa., 8.85, 31st; Harrisbiwg, Pa., 6.16, 31st; Holli- 
daysburgh, Pa., 5.12, 31~6; petorsburgl~, Pa., 6.60, 318t ; Se- 
lin's Grove, Pa., 6.00,31st; Smethport, Pa.? 5.50,31st. Among 
the heavier rainfalls iioted for two succeeding dates were, 9.00 
inches at New Frankford, Mo., 28th and 29th ; 5.60 a t  Priend- 
ship, N. Y., 30th and 31st; 7.90 at  Blue Knob, Pa., 30th and 
31st; 8.37 at Grampian Hills, Pa., 30th and 31st ; 5.31 at Tus- 
carora, Pa., 30th and 31st; 6.50 at  Alum Springs, Va., 30th 
and 318t; 6.25 at  Bolar, Va., 30th aiid 31st; 6.24 at  Dale En- 
terprise, Va., 30th and 31st. At Hamilton, Bermuda. a raiu- 

, 
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' E $ &  
Maximum hll in- j aa; station. E O E  

I 

__- 
Inch. ! Inch. 

Boston h h s s  .................. CincinAti, OMO ............... 
Chic~go 111 .................... 
Detroit'Mich. ................. 
Dod e dit . Kans .............. 
JupEer d a  .................... 
New Ydrk City.. ............... .q ao 
Phiirtdolphin, ~ ' a  t .  
San Frunclsco, Cal. 
Saint I,ouis, MO 
Washington, D. C .............. 

............ ............... 
*During a thundor-storm t Fell in tweuty niinutus. 

This table shows that the greatest rate per miuute  of pre- 
cipitation for a five-minute period was .096 of an inch at De- 
troit, Mich., duriug H thunder-storm on the 16th, and that a t  
Ban Francisco, Cal., rain fell a t  the rato of .06 per minute for a 
fit-e-miuute period ou the 5th. At Washington, D. C., .05 of 
au inch per minute wasregistered for five minutes on the 31st, 
and at  Philadelphia, Pa., this rqte was equalled for twenty 
minutes on the 20th. At  Saint Louis, Mo., .20 of an inch fell 
?n five niinutes on the 26th, giving a rate per minute of .04 of an 
inch. The only other ststions whose reports appear in the 
table, giving excessive amounts of rainfall for the periods 
given, are Boston, Mass.; Ciucinnati, Ohio, and Jupiter, Fla., 
Where rain fell a t  tlie rate of .02 of ad inch per rniriute for 
fire-minute periods on the 20t11,29th, and 28th, respectively. 

SNOW. 
Snow waa reported on the greatest number of dates, thirteen, 

in Montana; ou eleven in Colorado aud Dakota; on eight in 
Michigan; on six in Oregon and Wyoming; on five in Nevada; 
O n  four in California; on three iu Illinois, Minnesota, and 
Utah; on two in Nebraskg and Wisconsin, and on one in 
Kansas, S e w  Pork, and Pennsylvania. I t  was reported in the 
greatest number of states and territories, eight, on the 15th ; 
in seven 011 the 6th; iu  six on the lst, 2d, and 7 t h ;  and in 
from one to five, inclusive, on the 3d to 6th, 8th to 12th, 14th, 
16th to lgth, 21st, 22d, 24th, alld 28th to 3ht .  

No snow was reported on the ground at  the close of' tlie month. 
MONTHLY SNOWFALLS (inches and tenths) MAY, 1889. 

Below are given all monthly snowfalls reported : 
CaZuornia.--Cisco, 67; Summit,  63; Emigrant Gap, 80;  

Truckee, 45; Boca, 39; Fort Bidwell, 7; Dunsmuir, 6; Coles, 
2. Colorado.-Breckenridge, 46 ; Georgetown, 39 ; Palmer 
h k e ,  3.8; Benuet and Fort Collins, 2. Dakota.-Fort Bu- 
ford, 13.5; Carringtoti, 7.5; Steele mid Bismarck, 6;  Fort A. 
Liucoltl, 4.6; Napoleon, 1.5; Bapid City, 1.3 ; Davenport, 
trace. IZZinois.-Centralia, Chicago, Flora, Olne,y, Ottows, 
and Richview, 'trace. Indiana.-Huntingburgh, Mount Ver- 
non, and Seymour, trace. Michigan.-Ealamazoo aiid Mott- 
ville, 2.5; Lansiug, 1.5; Marquctte, 0.7; Alpena and Grand 
Raven, trace. Minnesota.-Duluth, 0.5 ; Braiuard and Farm- 
ington, tram. Jfontana.-Fort Custer, 10 ; Camp Poplar River, 
6.4; Fort hogan, 4;  Virginia City, 3;  Qleiidive, 1 ; Fort Keogh, 
0.2. Nebraska.-IItiy Springs, 2 ; Himball, 1 : Nevada.-Well- 
Ington, 18 ; Verdi, 11 ; Eureka, 10.9 ; Elko, 10 ; Tuscarora, 9.5 ; 
Pioche, 8.6; Ely, 7.5; Belmont and Virginia City, 6 ;  Lemer's 
Ranch, 5; Wells, 3.5; Carson City a, 3.2; Mill City, 3 ;  Toauo, 
2.8; Austin, 2.6; Reno State Universit~~, 2.2; Punch Bowl,2; 
oarson City b ,  1.5; Fort McDermitt and Genoa, 1 ; Ruby Hill 
aud Winneniucca, trace. New Pork.-Humphrey; 1. Oregon.- 
Biskiyou, 17; Fort Elamath, 6.6. Utah.-Fort Douglas, 4. 
whonsin.-Fredonia, 1.8 ; W aucousta, 1 ; Greenwood, trace. 
w!~oming.-Cheyenne, 14; Fort Bridger, 13.9; Fort D. A. 
Russell, 3; Forts Laramie and Washakie, 2.0; Camp Pilot 
Butte, 1; Camp Sherideu, 0.7. 

Descriptions of the  more severe hail-storms of the month are 
given under '6 Local storms." Hail was reported during the 
month as follows : 

. 

HAIL. 

lst., Mass., N. C., Oregon. 2d, Md., Oregon. 3d, Mass., 
N. Y., Tenn. 4th, Me. 5th, Mass., N.Mex., Oregon. Gth, 
Kans., La., N. C., Va. 7tl1, Ems., Nebr., Utah. Sth, Cal., 
Kans., Mich., N. J., Tes. 9th, Sriz., Iowa, Raw. loth, Ill., 
Pa. l l th ,  Ill., Ind.  T., Iowa, Ka~is, ,  Mo., Nebr., N. Y., Ohio, 
Tex. 12th, Alit., Ill., Ind., Ey., Mo., h'. Y., Ohio, Pa., Tenn., 
Tex., Va. 13th, Ala., Cal., Oa.,Idaho, Iowa, Ky., La., Mass., 
Nov., Oregon,Tex. 14th,Ala., Cal.,Dak., D. C., Miss., Nebr., 
N. C., Vn. 15th, Cal., Nev., Oregou. 16th, Ark., Cal., Colo., 
Dsk., Iowa, Kans., Minn., Nebr., Wis., Wyo. 17th, Iowa, 
Kana., Tex. 18th,  Ill., Iowa, Kmis., La., Mo.,  Tex. 19th, 
Dak., Iowa, N. Y., Wis., Wyo. 20t11, Mass., N. Y., Teuu. 
21st, Mass., Mont., N. H., N. Meu. 22d, Dak., Va., W. Va. 
'234 Ala., Iowa, Kaus., Nidi., Rfo., N. C., Wis. 24th, 3. Y., 
Ohio, S. C., Tenn. 25th, N. Mes., N. C., Ohio, S. C., Tenn. 
2Gtl1, Conu., Dak. Kans,, Tex., Va. 27th, N. Y., \Vis. 2Sth, 
Cal., Ind. T., Nelr., N. C. 29th, Iud. T., Pa., Teu. 30th, 
Dak., Mont., Tes. 31st, Wis. 

SLEET. 
Sleet was reported as follows : lst, Colo. 5th, Oregon. '7th 

Utah. 8th, Xev. 9th, Wyo. loth, (3010. 15tli, Utah. 16th, 
Colo. 22d, Pa. 2Sth, Mich. 30th, Mich. 31st, Mich., Wis. 

THE JOHNSTOWN FLOOD.* 
[By T. R~SSEIJ. ,  Assistant Professor, Signal Service.] 

The raiiifkll of May 30,31, aud June 1, 1SS9, in  western aiid 
central Pennsylrauin was unprecedented for tlint section of 
country. All the observations of depth of rainfall that could 
be obtained which were made during tbose three days are 
given in the accompanying table, together with the time of 
beginuing and endiug of the raiu aud its diiration. Tlie table 
also iucludes the adjoining regions iu Marylaiid, the Yirgiuias, 
Ohio, and New Pork. The observations comprise tliose made 
at  the regular Signal Service stations, tlie river gauge, aud 
special rainfall stations of the Sigiial Service, aud those made 
by the Pennsylvania and Ohio State Weather Services nud 
by voluntary observers. 

These depths of rainfall were plotted on chart v? dramu to 
a scale of' ;?x$bdT, or about twenty-eight iiiiles to oue iuch. 
Lines were rswn through the places haring equal depths of 
rainfall. These lines are sliown by the solid black lines for 
every two inches from two up to ten inches. The dotted liues 
on the map show the botiudaries of the catchment basins of 
the Susquehanna River, the Potoinac River above Washing- 
ton, and the biisiu of the Monongahela and Allegheny Rivers 
above Pittsburgh. The srnall area about Johnstown, which is 
the catchment basin of Coueniaugh a n d  h i n t  Creelru, is also 
shomn. 

or one iiicli to four miles 04 chart .vii. The 
inside the large one shows the area which drained iuto the 
reservoir a1)ore tlie dam on tlie South Fork, whioh gare 
may and c:tused the disaster at Johustomn. This area is 
about fifty-two square miles. On this map are shomu the 
depths of rainfall a t  Blue Knob aud Somerset. Tliere is uot 
a singlo complete observatioii of raiufall inside of tlie Johus- 
town area. The figure, 2.00 inches, given for Johnstowu, is 
o u l ~  a part of the minf'all. The raiu-gauge was carried away 
by the high mater at 10.44 a.m., May 31st. The creek at that 
time was tweuty feet above low water. There was a subse- 
quent observation of the creek at fourteen minutes after 12 
o'clock, which reads as follows: '' Water higher than ever 
known ; can't give exact measurement." 

Tho dam on the South Fork gare way at  1 p. m., aud tlie city 
of Johnstown was overwheliued by the flood at  3 p. m. Mrs. 
H. M. Ogle, who held the position of Signal Service observer 
there since November 1,1884, was lost in the great catastrophe. 

The areas between the rainfall lines on cliart v were ineas- 
ured with a planimeter, and from these, with the depths of 
rainfall, the quantity of water that fell mas coinputed. 

These quantities are as follows : 
*Possible additions atid corrections 1118)' follow. 

I 

The latter area is also shown 011 a larger scale, about 
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Susquehnnna Valley ............................................... 
Potomnc Vnlle .................................................... 
Johnstown Vnlley .................................................. 
Valley above South Fork Dam. .................................... 
Allegheny nnd ~Ionongnhela Valley.. .............................. 

Arcas of valleys and quantity of rainfall May 30, 31, and June 1, 1889. 

26,070 1.895 
12,050 1.005 
18,840 0. '337 

628 0.0615 
9 0.0065 

Vnlleys. 

l'ime of beginning. 

of water. 

Time of ending. Duration. 

Yennuylunnia. 
Brookville ................................. 
Clarion. .................................... 
Confluence ................................. 
Cou ersport ................................ 
Edinborough .......................................... 
Corry ....................................... 

tltntion. .Lntitude 

0 ,  

N.41 10 
41 17 
39 45 
41 55 
41 46 

' !  

w.79 q .................... 
79 26 .......... 1.40 
79 20 .................... 
7 37 .......... 0 , q  

79 53 ..........I 0.10 
79 43 ..................... 
79 00 .................... 
79 55 .................... I 79 13 

79 42 ..................... 

7% 05 .......... 1 .......... ........................................ 
79 23 ..........I... ....... 

79 30 .......... i T. 

2.41 
1.62 
1.14 
0.74 

0.81 
1.80 

5.40 

1.70 

2.00 
1.40 
0.64 
1.03 

40 39 
40 zo 
4 0  I O  
40 55 :: 2 
40 27 
40 18 
41 50 
40 01 
39 55 

41 38 
40 31 
40 20 
40 12 
41 2.5 
41 30 
40 9 
40 16 
40 29 
40 27 
41 40 
41 08 
41 I3 
40 33 
40 53 
40 50 
40 47 
40 37 
42 07 
41 47 
41 45 
39 9 
40 51 
41 22 
41 
39 55 
39 55 

41 52 

79 45 

79 50 
7 8 2 8  

80 01 

79 q 
79 44 
79 13 
8 0 1 0  
78 27 
78 35 
77 13 

5 2 
76 54 

7 6 4 8  n 31 
77 14 
78 05 
78 17 
77 55 
77 55 
78 20 

Bo 05 
76 50 
77 21 
76 41 
79 55 
80 35 
80 24 

78 01 

;; o& 

78 32 

-. - 
erroir) may be taken as a part of the whole minfall propor- 
tional to the time. This would give the flow of the river proper 
for the time, 3 to 5 p. m., as 0.0034 Of a cubic mile. 

The greater part of the water from the reservoir, equal to 
about .0450 of a cubic mile, must  haye passed Johnstown about 
the same time, from 3 to 5 p. m. 

From t h i s  it may be inferred that the rainfall-water passing 
at the time, though great, dld not have much significance in 
causing the disaster, as it was probably not more than one- 
tenth of that from the reSen-Oir. 

This great rainfall, 1.1 O! a Cubic mile in the  Susquehanna 
Valley and 1.0 cubic mile In the Potmac Valley, occurred to 
the northeast of a definite low  ea of barometer, that desig 
iiated as No. viii. The lomest bmmeter (29.58) was at  Cin- 
cinnati a t  8 a. m. of the 30th- The 29.6, 29.7, 29.8, and 29.9 
inch isobars were regular and the areas they enclosed oblong 
in shape, with the longer axes running north and south. The 
region of greatest pressure gradlent Was to the northwest of 
the low area on the morning of the 30th. It increased from 
29.58 a t  Cincinnati to 30.38 at  Duluth. There mas also an in- 
creme of preseure toward the .northemt. At Halifax i t  w a s  
30.38. The temperature gr?dlenf to the northeast of' the low 
area, the region of heavy rainfall, Wa.3 also great. The isother- 
mal lines ran from southmesf toa northeast, and there was a 
uniform increase in temperature from 40° in the lake region to 
TOo on the Atlantic coast. It is altogether likely that this 
great temperature gradient had-something to do with the heavy 
rainfall. The winds in the region Of heavy rainfall were from 
the southeast during the corl t l~u~nce of the storm, and in the 
lake region, from the  northeast. 

The broken, black lines on Chart Vi show the time of the be- 
ginning of the rain on May 30th- The times of beginning are 
not very concordant, but there is 8 preponderance of observa- 
tions showing the progress Of the rain to be from the Atlantic 
coast inland, and from the south towards the north. 

1.02 

1.94 
5.50 .......... I .......... 4.43 .......... I.......... 2.07 ..................... 1.76 .......... 1 .......... 1.35 .......... 1 .......... 3.03 

T. 7.90 ..........I 1.40 

:::::::::: 0.12 .......... 0.13 .................... o.qa .......... 0.60 4.22 .......... 2.11 3.99 .......... 0.08 2.00 ............................. .................... .......... 0.01 8:: 
T. .......... 2.83 .......... 0.46 6.00 .......... 0.75 2.35 

.......... I ................... .......... 0.65 1.70 .......... 1 0.m 1.49 

.......... 
5.17 

2: $ 

T. 0.80 3.35 ............................. 

............................. ..........I .................... .............................. .......... I 0.61 6.71 ........... 1.23 7.08 

Table of Observationa of De 

Franklin .;.. ............................... 
Freeport ................................... 
Qreengburgh .............................. 
Indiann .................................... 
Johnstown ................................. 
Lock No. 4 ................................. 
Mahoning .................................. 
Oil City .................................... 
Parker'e Landing .......................... 
Pittsborgh ................................. 
Saltsburgh ................................. 
Bmethport ................................. 
somerset .................................. 
Uniontown ................................. 
Warren. .................................... 
Meadville .................................. 
Altoom...  ................................. 
Blue Knob ................................. 
Carlisle .................................... 
Eagle's, Mere.. ............................. 
Emporium ................................. 
(irampian Hill* ............................. 
Harrisburg ................................. 
Huntingdon ................................ 
Holl idaysburgh ............................. 
E 2 A a v e n  ................................ 
Nisbet............................ .......... 
Petersburgh.. .............................. 
Phili  sburgh ............................... 
Belint  Grove ............................... 
s t a t e  College.: ............................. 
Tipton ..................................... 
Erie.... .................................... 
Tro ....................................... 
York ....................................... 
Butler ...................................... 
Breenville....... .......................... 
Charleeville.. .............................. 
McConnellsburgh .......................... 

..................................... 

We Asborough ............................. 

New Cau tle.. ................................ 

h of Rainfall. 

Inchen. Incho. 
0'8g I 3.30 
0.01 , 3.03 ......... 1.14 

5.40 
0.34 ! 1.15 ......... ..................... ......... I 0. I 
0.05 , I.& 
$05 1 1.75 

I 3.00 ......... I 2.00 
0.02 ' 1.42 

0.14 I. 16 

5.50 
4.43 

0. oq 2.11 
0.62 2.38 

r.35 
2.30 5.33 

7.90 

5.53 

0.02 ......... ......... 
......... 
......... 

1.50 2.95: ......... ......... ......... 2:g 
7.56 7-54 
1.75 6.57 

6. IO 
a. 36 4.44 

4.02 7. I O  ......... 6.61 
3.86 6.69 
1 . 0 7  7.53 
1-94 5. w 

4. 1s ......... 0.72 
3.50 
7.45 
1.70 3.21 

......... 1.22 ......... 2. 25 
0.18 i 7.50 .......... 8.31 

......... 

..................... 

......... 
;:E 

..................... 

Hours. 
41 )c 

%% 

35 
31 
34 

30 
32 or 33 
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77 50 
77 36 ........... 
77 34 
77 37 ~ 

77 04 i... 
77 01 ..........I 
75 31 .......... 
7 5 0 9  .......... 
75 .......... 
75 08 .......... 
7 5 0 8  .......... .................... 
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............................... : .......... i ............ 1 ~ n y j o , 5 . w p . n i  ..... I ........................ 
..........I .......... I .......... : ............ M n ~ ~ o , 4 . 0 0 p .  in ..... I June I, Z . W I I .  in .....I ....................................................... Mny30,3 .cop. in..... J u i i e ~ , ~ . o o n . n i  ..... ! .................... : ! May 30, 5.mp. ni June  I ,  2.oon. in .....I ................ .!. ........ .!. ...................... Mny 30, 9.00 p. in. .  ......................... ..I ........................................ .: ............ Xny 31, I .  00 11. in.. .... June I ,  noon ......... ........................................ .:... ......... May 31, 3.00 a. 111.  .... June  I, f.00 p. ni ..... 1 

0.01. ..................... . 0.01 ................................................. 
0.05 0 .48 :  .......... ! 0.53 ................................................ 
0.20 ...................... : 
0.51 .................... I 0.511 ................................................ 
0.10; 0 . 5 0 ;  .......... i 0.60 ........................ ~ ........................ 

.................... ............ ..... 

o . 0 5 i  .......... I .......... 0.05 ................................................ 
0.20 ................................................ 

119 

Mny 30, 11.30 n. 111.. .. 
May 30, 12.00 ni ...... 
Miiy 30, 10.45 n. in... . 
Mny 30, 10.00 p. ni . . .  . 
Mny 30, 1.30 p. ni.. ... 

. . . . . . . . .  . 

Smtioii. 

Mny 31, 7.00 n. in ..... 
May 31 8.00 11. in ..... 
May 31: 4.47 1). in ..... 
June  I 8.00 11. in ..... 
Mny 3;, 6.00 p. in .... ., 

Table of Observations of Depth of Rainfall-Continued. 
. .. ~- 

, 

I 

June  I ) ,  

76 50 
7 6 4 5  

80 16 
80 22 

79 37 
79 45 
79 45 
79 40 
80 I O  
79 40 
80 35 
81 34 
81 40 
79 06 
77 57 
81 00 

no 55 
77 40 

Pennqilvaiiia-Continued. 
Catnwissa .................................. 

I Drifton 
Girardville ................................ 
Meyeratown.. ............................... 
Lancnster 
POttRtOWIl.. 

unkertown 
gorks  of Koslinminy ....................... 
D berry ................................... 
Rending.. .................................. 
Hethlelieni ................................. 
Kennett &puire ............................ 
Oontesville.. ............................... 
Boneadale ................................. 
Rwnrthiiioro.. .............................. 
Pliilncielphin ............................... 
Went Chester .............................. 
hlercera~~urgh .............................. 
Columbus.. ................................. 
New Bloomfield... ......................... 
Point Pleasnnt ............................ .! 
Bedford ................................... .: 
chnmbersburgh ............................. 
Bendcraville ............................... 
Gottysburgh ............................... 
Bcllcfonte.. ................................ ~ 

Lewiston.. ................................. 
tliglerville. ................... .'... ........... 
Yen erntown ............................... 1 
IVilPinmsport ............................. .! 
RRlaton .................................... : 
Muncy ................................. , . . . I . .  ........ 
Frederick .................................. i 40 17 
Ottsville .................................... 40 27 
h i t h ' s  Corner ............................. ' 40 25 
Doylestown ................................ I 40 17 
Qermnntown ......................................... 
Mnraheii's Creck. ......................... .! 

..................................... 
.................................. ................................ ............................... i 

4 s o x  ..................................... 

.......... 3.60 nlny 30, evening ....... nlny 31, lntd nt. night: ......... 0.39 . 4.69 ........... 5.08 I Mny 30, 12. IO p. ...... .I Juno .. 1.00 a m ..... 
........... 1.86 . niny 31.. .......... ....I May 31 during night. .......... 1.Q Mny 30, inornine .....; May 30: during night. .......... 4.00 Moyag,3.a,p.ni ..... Junc1 ,7 .a ,p .m ..... 3.00 I 1.00 .... .. ........ .................... 1.95 May30 ni h t  ......... Juner  before8.ma.m. 

........... ........... 2.00  Mny30,4.oop.m ..... May31 .oon.m ..... 
0.85 May34 ( 1  ..........., June  I,'??) ............ 

1.64 ! 

May 30, i.,m p. m. June 9.00 n. 
1.92 I 0.03 

May 30: ulfdsy 
0.50 1.50 ..................... 0.551 0.30 ..................... 0.15 .......... 0.1 Mny 30, n ernom .... June  .. morning. ..... ..................... 1.48 .......... ................... .; ............................... 11.00 p. m .... ..................... I .......... I ..................... 
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